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ABSTRACT 

The report represents the efforts of two schools of 
higher education in northern Wisconsin to keep Lake Superior, the 
largest surface area, fresh water lake in the world, close to the 
condition it was in thousands of years ago when it was formed. The 
University of Wisconsin-Superior and Northland College have been 
studying, since 1972, water quality in the streams draining into Lake 
Superior from Wisconsin in the Ashland, Bayfield, Douglas, and Iron 
county areas. At Superior, the group responsible for the water 
quality study has been the center for Lake Superior Environmental 
Studies. At Northland College, the group responsible is composed of 
members of the biology, chemistry, and geography departments. This 
report is aimed at those people in the Douglas County area who are 
interested in water quality. Included are comments on the present 
water quality of the south shore region, what kinds of interrelated 
decisions are going to have to be made in northern Wisconsin in the 
next ten years, an overview of national and state water quality 
stan''trds, and a specific description of the water quality in Douglas 
County. The report also identifies public interest groups and 
organizations that offer help on water quality problems. (BT) 
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WISCONSIN 

Its understanding, preservation, utilization 



A CLEAR LAKE, 

A CLEAN LAKE BASIN 



Vw people ornortluM ij Wisconsin aiv t'ormnatc in lhat thoy livo 
cUisc to \\w largest surtaco area. iVosh water lake in the woikl: Lake 
Superior, lake Superior may als^ute ihci'leanesl lake in the worUl, 
and probabU resembles elosely the condition it was in thousands of 
vcar t aiio v hen i! was iortned. Any binly of water so clean atui so 
cold will alsi> be fraMtK' iti that it is possible for irrepar;\ble environ- 
mental (?a!nage to occur uintotieed. l ake Superior could be deyra- 
dcil ami chan^jeil consiilerably and irretrievably bcfu e anyone de- 
tcet*^! sinns of datiniiic. 

l-orttniaieiy, two schools of higher education in northern 
Wisconsin. fuiukHl by Title 1 of the Higher Hdncation Act of 1%5. 
base been studying, since 1072, water quality in the streams draining 
inti> Lake Sujieritn- from Wisconsin in the Ashland, BaytleUK 
Diuiulas and lri)n C ounty areas, fhese two schools are the University 
id* Wisconsin-Superior and Ni>rthland College, Ashland, At 
Stn)eriiM\ ilie group responsible for the water quality study has beett 
the Center for Lake Superior Juiviromnental Studie*i lC*LSliSK At 
Ashlaiul, the gruup responsible is composed of metnbcrs of the 
»U)U)gy. Cliemistry and Cieography Pepai^tments. 

i ins is a report to those people in die four county area who are 
inieresteti in water quality; for water belongs to all of the people. 
Specincally. this report will inchide some comments on what water 
quality of the south shore region looks like luw, what kinds of inter- 
related decisions are going to have to be made by the people in 
norilierii Wisc^.nisin in the next ten years, an overview of national 
and slate water quality standards and a specific description of the 
wakM quality in the lour county area. 

" Let us first consider the qtudity of the water in Lake Superior. 
We meniionecl before that Lake Superior has very clean and cold 
water. I he lake is gei^logieally and biologically a young bixiy of 
water, and the least studied of all the Great Lakes. There is very little 
liata known relating ti> the winter season, about what lives on the 
bottom ot the lake, what the characteristic:; of the bottom of the 
take are. and what kinds of fish live in the deep parts or in the 
miiidle (^f ilie lake. It is true that Lake Superior is a delicate lake and 
ilisasirous changes can occur to the lake without being detected. An 
almost insignitieant increase in the cloudiness (turbidity) of the 
water, lor example, will result in significant foixl loss for fish 
t>ecause the organistns that fish live on will not be able to grow. The 
amount of solids in the water can also prevent some fish eggs from 
hatching. For instance, the Lake Lrout has a long egg incubation 
periul, as hmg as two or three months. If solids put into the lake by 
man smother the eggs, the Lake Trout fishing could be destroyed in 
Lake Superior, fhe lake biota is also sensitive to certain metals, such 



i»s voppcr. u'on. nu-ivury jiiul /'nw. Those nu'Utis aiv iu»isi>m»us lo 
oiHUHhnisi'veii at K.vv coiuviitfatioiis. This probloin is CiMiipomulcd 
by Uk' t,u-< th.u thcsL' iiH-tals will ivnuiiii in the I »ko tor u lu«m ptM'l<Hl 
ui lunw line lo us slun lldshiiiy raio uhc lato at which iho wator in a 
iakt' Is tvplacall. foiicomratioiis ot'toxic mcials that faiiijc tVnin 2 to 
M) pails per million c.di scriousis aOcct a tish that is usal to tlio 
ck'UM water ol l.ako Siipcrior. That portit>tt of the htkc most 
tmportaiit u- the survival -yi the fish, tlio shallow portion, is also 
ncaivsi to cciito.'s 'A' population atui thus ovon moiv subject to 
man-maUc iH>llutitMi. 

Voiuvrninji uatcr vjualitv. we usuallv think of Jlvc kinds ol' 
pollution: ilissolval solivis pt»l!ution (wo mentioned what etre.-t this 
has on tish enj-sK eheinieal pi^lUition (sueh as hea.v nietals which can 
kill hsh in the lake, and pH problems), ivwuen depletiiui. l>aeterial 
piMliitiun ttthcn bacterial pollution is mentioned in this lnH»klet. we 
are tvternni- to tecal colitorm bacteria, which ci»me from human and 
animal wasie). and thermal pollution. 

O.sstjen that is in solution in uator is termed dissolved oxyuen 
and proudes the oxy.ueii lor respirati»m for fisli ami bacteria. 
1 herelore di>,si>lved iixy.yen is a necessary in^uredient for a balanccti 
vkater cn\ imnmciii. 

Nutncms trom human waste, animal waste or surface runoff in 
the !>irm oforyanie matter may cause a reduction in the dissolved 
ox\.«en in the water because ox*yen is consumed when these 



nuiricius arcvlmMtijn^ul/l1ico\yijciulcrivitMicy tvsuliiiit; U'uiu ihU 
vkvonipiwiiion \m\ kill lish or ptvvcni ihciu from ivpnuliiciiiji. aiul 
,tlso iv>uli in w.iwr lastc aiKl oUur jjrohlcius. Al tlrsl glantv. it 
appeals hciu'riv'ial lo have iiunv UhhI mi tho lake, wiih the 
assumption thai woukl have more fish, but k\ us lake a look at 
what eoutil happen lo a very deep eoUl lake il' Unul is added in the 
torni v>l or^anie material. Tlie animal lite in the lake is aeeusionied 
to a Urn ei)nw'eniratiim of UhhI and it' the euneentratiim \\i>uld 
increase, the or«anisnts would use tip mow of the dissolveil oxvisen 
hi the lake than unilcr normal eireumstanees. thus possibly 
depletit^5i the osyuen cv^nicnt of the upper layers of the lake. Some of 
the nutrients would settle ti^ the bottom of the lake. 1'hcse nutrients 
e\Hdd cause i>\yuen lo he used up on the lake bottom. Sinw*e there is 
ve!*\ htilc mixing i»f water layers iti a deep lake, except in ihe Spring 
ami Kail, this o\y;ien depletion in a deep lake would be relatively 
pcnnancnt. I lie depietiim of the o.\>gen at the botti^nt of the lake 
uiHiKl kill deep water llsh. Osvijen depletion has oceimvd in Lake 
Su|>eriin' in lucali/eil areas sucIj as the Diduth-SuperiiM- hat*bi>r and 
near the nuniih of the Mojitreal Kiver. Several otlur rivers in the 
WisciUisin Lake Superior Drainage basin are po.ssiblc sources of 
ivvyuicn dep!etii)n» 

Hjcterial pi)llutii>n can be detected by staitdard methods and a 
check o\' Lake Superior will tlnd that its bacterial count is low. 
Lsuallvans problems of bacterial contamination have occurred 
near si»me tributary of the lake. For instance, the St. Louis Kiver. the 
Duluih SupcriiM- harbi>r area, the Ashlattd inshore area and pi>rtions 
ot the Montreal Uivcr have had instances of bacterial pollution. 

\n> lake that has water quality as hiyh as Lake Superior does, 
nuist ha\e relatively clean streams tlowiny inti^ it. Studies by the 
litlc I Project carried out by the Lniversiiy of Wiseonsin-Superior 
.md Nonhiantl C\>lleiie bear out this eonclusu>n. The general water 
qu^dity in the rivers studied has been above slate standards, except 
in one small stream hea\il> t>*>lmied by nitrates, ai.d in some 
instances o\ bacterial pollutii>n which we talked about eoncerinny 
l ake Superior. Minor pollution pn^blems exist alimg some stretches 
ol various streams. 

What di»es all this talk of water quality mean ti) yini? What 
kiuil ot a stake i\o smi liave in water quality? It is rather easy to 
answer the quesiii>ti it you are a sportsman ov tlsherman or if you 
like ti> \io switnminji or if you drink the water, because people who 
Use the waier have a siake in its cleanliness. 

WHY NOT POLLUTE? 

What are some of the advantaj^es i>f allowing water to become 
poUiMed? We could list them, they are largely economic and largely 
shon-termed. If you have clean water and you arc a manufactutvr 
uses water in the manufacturing process, the cost of your 
prvHluci will be less if you do not clean up your water because you 
can let polluted waste tluids flow down any stream into Lake 



Superior and nobiHly will know, at least tor some years. Or how 
alnnit a city that dumps raw sewage into the river? The rivers will 
uike the raw sewage and dump it into the lake. You won't have to 
worry ahout that sewage but you will be preventing people from 
tlshiitg and swimming downstream from your sewage pipe. In the 
short-run. it is cheaper for a company who has an oil spill not to 
dean it up. but you wouldn't be too happy if that oil found its way to 
your beach. It is cheaper for boat owners not to have proper toilets 
on their boats, and it is cheaper to dump your wastes into the lake 
than to take care of them properly. 'I'hese are short term savings. 

Ifwe go after these short term economic "benetlts". in the long 
run. Lake .Superior will environmentally age in a hurry, and we won't 
have the clean water for boating, tishing. and for living that we have 
now, so in the long run we have an important stake in maintaining 
clean river waters. 

How can we keep the water clean'? Probably the best answer to 
that question is: don't put any pollutants into the water. This can be 
aecottiplished only by installing proper municipal sewage systems, 
by being careful how we use pesticides and fertilizers, by keeping our 
water-craft in goixi repair and by noticing what other people are 
doing; that is. citizens have an obMgation to see to it that all 
members of a community contribute to clean water. 

EFFECTS OF CHANGES ON WATER QUALITY 

We mentioned a little earlier that a change in turbidity and 
nutrients can affect the amount of dissolved oxygen in the water 
thereby killing off tlsh and other desirable animals and plants. At 
the same time a "home" is constructed for less desirable plants and 
animals. 

A change in pH will atTect water taste and will affect the 
breeding habits of tlsh. pK is used as a measure of the acidity or 
alkalinity of water. For example, the pH of I is very acid, a pH of 7 is 



5 



ncmrul. ami a pH ol"^> means ihai the water is alkaline. Viiiegai- has 
a pH i»f approximately X One quart ol viiiejjar addeU ti> a 2.**' gallon 
tank of water oi pH " wouKl chanjje the pH of the whole tank to 5. 
The greater the de\ latioit ot a liiiuUI's pH from that of 7, the easier It 
will corriHle metal objeets. atid thus heeome polluted with metals. If 
von hase any leud pipes in your water supply system, for example, 
the more aeiiiie your water is. the greater the possibilities of lead 
poisoning. 

fecal coif form 

.\ etKinge in the baeieria eount can eause untreated water to be 
unfjt for drinkin.u and swimmlni* dependiuf* on how high the 
baeteria count is. The higher the count, the imne unsuitable It is for 
people to drink the water or even wash in it. 

Temperature 

I hernial pollution (an iticrease in tempi?rature). also has an etjeet 
'on water quality. .A change in temperature eould do any or all of the 
folUtwing: itierease the possibility of algae blooms; allow germs to 
live longer in swimming areas*, make germs more lethal to fish, 
eausing large tish kills; eause poisons to become more toxic, and 
killitig of tlsh directly by a temperature increase. Sometimes a 3"r to 
5^T- temperature iiicrease is enough to kill sensitive tlsh. Lethal 
tern iH'vatu res fur certain sport fish are: trout. 77''F; walleye. 86"F; 
yellow perch. 84-88° l". 

.'\ change in temperature will also effect the kind of fish that 
will become dominant in a stream. The Columbia River of Oregon, 
for example, is only a few degrees from changing from a stream 
dominated by trout and salmon to a stream dominated by walleye 
artd smallmouth bass. Increased temperature in Lake Superior 
couUl result in increased abundance of alewife. Not only are fish 
uffectcd direetly by a change in temperature, but their food supply is 
alsi> afreeted as a higher temperature will tend to encourage the 
'_gro\vtli of sircam-choking wveds. 



Twtlc mmt^tMM 

Toxk materials have been mentioned before. Many trace 
ntetals have an effect on the fish population. Metalis such as opper, 
chnmuum. mercury and /ine, for instance, can affect tish that are 
important to recreation and commercial fishing. Lake trout, 
whitetish and lake herring are quite sensitive to these trace metals. 
I hese metals are deposited in Lake Superior from two main sources: 
natural erosion of rocks containing these metals and industrial 
activities. 



DBCiSiONS . . . OeciSiONS . . . 

Now that we have an idea concerning the importance of water 
quality in our area, you can begin to think about what kinds of 
decisions concerning pollution and water quality you must make in 
the next ten years or so. The center of this book contains r section 
describing the water quality in your county. The water quality 
appears io be relatively high except possibly for high bacterial 
cinmts in portions of some streams. In almost all cases, the amount 
ot solids ill the streams are well within water quality standards as is 
the dissolved oxygen content. The presence of toxic substances in the 
.streams has mn been studied except for copper concentrations and 
iron concentrations. It appears at the present that copper and iron 
concentrations are not a hazard to public health. 

Quntions 

What water quality means to yoi' depends on several things: 
where you live, what you do for a living, where you play, and what 
your responsibilities are to local government. Let's first take a look 
at how "where you live" could affect what kind of decisions you have 
to make. For instance, you may live in a town that has a municipal 
sewage treatment plant. If you do. it may have only primary treat- " 
ment facilities. In that case, you could, in the near future, be asked 
to vote on a bond issue in order to finance the construction of a sec- 
ondary treatment plant. If you live in a town served by septic tanks 
rather than municipal sewage facilities, you may be faced with the 
decision of the building of municipal sewage facilities or modifying 
your septic system to conform with state ctxles. You may be fortun- 
ate enough, however, to live in an area where your sewage treatment 
facilities will need no changes in the next ten years or so. 

"Where you work" is going to have some effect on what kind of 
decisions you arc going to have to make in the next ten years. If you 
are in the recreational or tourist industry, you may find that your 
economic interest in clean water will require you to inform your 
customers about ways to help keep the water they use clean. Tnere 
are some streams right now in the four county area having bacteria 
counts so high that swimming in parts of these streams could be 
hazardous to health. 



Ntui ma\ tiiul ViUiisclt i»t iin NIM)l':s (oxplaincd laU'V in the 
iH^oklct) pcniiii hciiriii« in ofik'r l»> sec that other luisiiJesses are 
re.|uireki iv« clean up their ilischart>es into luKlies ol' water of iinpor- 
lanee tv> If vou are eiMinceteil with an oeeiipaiion ov business 
hvateil aliMi^ a stream ym itiay liiul that the eost ot'iU>iii»i business 
will P.O up diiriiu! the iic\t ten years if your sewa.i>e faeihiies do not 
insure a low or.ouijh baetcvial count in the stream on which your 
place of business' is located. \ou nuiy even Itiui that you ure 
discharjjing toxic materials into a stream am! be faced with an 
alternative inethoii of disposing of your wastes. 

Where you play, the type of recreation you are interesteil in. will 
be affected bv i>ther people's decisions on water ipiality eontri>l, and 
you inav be faced with the task i>f deciding whether yoiu- recreation 
or someone else's business profits will be maxltniml. We are 
veachinn a poitit where nuinieipal wastes, wastes from busitiesses. 
and wastes front residential septic tanks may interfere with fishing, 
swimmini:. caiiueing. tubing, boating and other forms ot water 
recreatii>n. 

Lival goxenunent leaders, however, will tliui that they have the 
greatest responsibilities for clean water in the next ten years. Most 
municipalities in the four county area do not have the secondary 
sewage facilities which are rcMuired by the new water quality 
standards. Decisiotis which have to be made then, will not be 
concerned with whether or tiot to have secondary treatment 
facilities, but rather how soon the eotnmunity can have them 
installeil. what kind of costs are involved and how much help the 
coinnumity can get from the state and from the national 
go\ eminent. 

NATIONAL WATER QUALITY STANDARDS 

Let us now take a look at what the Federal government is doing 
to help us keep our water clean. 

The Hnvironmental Protection Agency (EPA) feels that we have 
a tcderal water policy which will clean up our water by 1985 if it can 
be implemented. Aiiiendnients to the Water Pollution Control Act of 
1%5 were passed by C ongress on October l«. 1^72. New goals for 
water qualiiv have now been established along with enforcement 
prmisions tliat are practical and, even something new — a relatively 
easy way for the citi/en to take part in establishing water quality 
staiulards for specific water uses. 

BricHv. the l^>72 Act (Public Law i)2-5lK)). established the 
National Pollutant Discharge Hlimination System (NPDKS) which is 
a new national permit systcin whose purpose is to control discharge 
of pollutants iino the nation's waters. This permit program is only 
part of the comprehensive effort set in motion by the 1^72 law to 
prevem. reduce, and eliminate water pollution. This tiew federal law 
cv<ntains real "teeth", but the states still retain primary 
responsibilitv to combat water pollution. The 1972 law has now 
established a tight regulatory system with detailed requirements. 

(Continued on page 9) 
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DOUGLAS COUNTY 



The following river basins were sampled in Doualas County: 
Aninicon River Basin Poplar River Basin 
Miiidle River Basin Bois Brule River Basin 



• Water sample cotiection site 
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ANALYSIS 

The results lit analysis ol' Ihw vvator oollcctul slumal thai water 
quality is ^^cncralK !ui|h. with w temperature problems. Suspemieil 
solids. pH, luarients atkl dissi^IveU oxyj^eu yalues all I'ell withiit 
awepiable linnis in eaeh i>t' the basins. 

I lie bacteria (teeal eolil\5rin) euuut, however, was hi.^h ai 
vfiiaui cnlleeiion points. Water used in reereation .shtnild not haye 
.'.lore than .^00 ba^ieria per UH) nulliliters on tlte avcraj^e, atui not 
than baeieria per iUO niitliliters in ten pereent oi the 
^ainples taken in any nii>nih. 



EXPLANA TtON OF TABLES AND GRAPHS 



The int'iMwation eolleeied in DiUifjIas 
t ou!H\ \s oitiTed to you in twi> tbrnis. 
Suspended soHiIn. |>H. nutrients, tempera- 
lure, bi.^hennwal v^\\j.ien demand iBOU) and 
tlissoKi.d owuen (DO) are presented \\\ 
tables. The l^aeieria It'eeal eolitorm) eount is 
pvesenfoil urapliieall>. i'he {graphs show teeal 
ei>lit4>nn bacteria ny euileeiu>n site. At eaeh 
siio \\w hii^h. a\«.rai;e (,i»eiunetrie niean) and 

eoutMs arc s>ml>4>li/ed iti the manner 
shown ai ihe rii»ht. There aic also two hori- 
zontal lines o?» caeti uraph. one at 2(Hj bac- 
teria per v»ne hundretl nulliliiers iml) atuI the 
other at 4tH) bacteria per one htituired milli- 
liters {nil). I hese sMuboli/e the stale stand- 
ards tor teeal ei^litorm counts as explained on 
pa^ie \^ ol this bot>klei, tiaeh sample col- 
leeted is syniboli/ed by a round dot, 
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AMNICQN BIVER BASIN 

AnttUcon Kivcr is tiUitial inainly from ovcrttow waters of 
Duwling :nui Aamicon lakes, U also receives water from the Bear 
Creek iribuuiry tlinvitiii from ihc Bear Lake area and Ericson Creek 
which drains the marsh lamls east of Bear Lake. The main stream 
flows rtoriheasi to its entry into Lake Superior and diuins a total of 
135 square nUles incliulin.u parts of the following Douglas County 
political subdivisions: Lakeside, Amnicon, Oakhuid, and Haw- 
lliorite. This region has a population of less than 3,000 p eople and 
contains no housing centers of more than L(XX) population. 
VVuicr quality in the Amnicon River Basin is summari/ed below. 



Water Number of 

quality Maximum Minimum Average samples 

variable value value value taken 



Suspended solids lOLOOO LlOO 10.700 25 

mparts per million 



PH 

in pH units 


8.540 


7.110 


7.670 


32 


Temperature 
nOC 


28.500 


4.000 


15.300 


34 


Dissolved oxygen 
in milligrams/liter 


11.500 


5.420 


8.650 


34 


3iochemical . . 
oxygen demand 
in milligrams/liter 


4.840 


0.360 


1.560 


23 


Nitrate 

in parts per million 


0,386 


0.022 


0.113 


34 


Total phosphate 
in parts per million 


0.186 


0.037 


0.068 


34 
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MIDDLE RIVER BASIN 

I hc MuUllo River bc.uins in ntarshlattds ami llows notili aiui 
nunliwcsi to Lake Siipevior. The area drained by the Mldule Kiver is 
approxhnaiety 4H si|iiare miles iuctudiufj parts of the tblUnving 
Douylas tVniuiy political subdivisions: Lakeside, Anuiieon, Pviphtr. 
Hawthorne, and Heiinett. l*he reiiion has a population of less than 
3,lH)0 people aiul eoutains no housiniJi eeniers of more than MXH) 
popiilatii>n. Tlie Mivldle River Itealth t'aeility is loeated on ihe banks 
ot the main tlowatie of the Middle River. Water quality for the 
Middle River Basin is sunnnari/ed below. 



Water Nunibor of 

quality Maximum Minimum Avorage samples 

variable value value valufl taken 



Susponded solids 
in parts per million 


235.000 


1.400 


9.040 


16 


PH 

in pH units 


8.300 


6.850 


7.500 


22 


Temperature 
inOC 


24.500 


0.400 


12.900 


25 


Dissolved oxygen 
in milliijrams/liter 


13.600 


10.800 


8.400 


25 


Biochemical 
oxygen demand 
in milligrams/liter 


5.050 


0,610 


1.590 


17 


Nitrate 

in parts per million 


0.449 


0.015 


0.094 


24 


Total phosphate 
in parts per million 


0.322 


0.038 


0.080 


26 
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POPLAR RIVER BASIN 

I he Poplar Kivcr bc\»ins with a sprinij and flims north 
Like Superior. It has iv\i» principle iribuiarics; Lake Creek and 
IVarson ( reek, whieli join the Poplar River .V i miles sinith of its 
etur\ into I ake Superior. The IN^plar River drains slightly more than 
4ii square miles aiul its hasin contains the t'ollo\vinj» jK^Htieal units of 
Donulas i\nnny: Lakeside, Amnieon, Pophu' and Hawthorne, The 
reuion has less than .VlHH) population and the only CiUieentration ot 
lumsinu in the re.yion is in the villa.ue i)t' Poplar with approximately 
455 inhabitants. Water cjuality tor the Poplar River Basin is 
smnn)ari/ed heUnv. 



Water 








Number of 


qiijlity 


Maximum 


Minimum 


Average 


samples 


Viir mljle 


valuf! 


Viilun 


value 


taken 


Sus()t>in.|t!(l solids 
iM pdi ts pet. million . 


774.000 


1.600 


7.000 


23 


PH _ 
in pH untts 


8.500 


7 100 


7.530 


25 




24.000 


1.500 


15.200 


26 


DissoiviiJl oxv<l>Jn 
in millu|iains'tittn 


1 2.900 


4.930 


8.410 


26 


BHu:h*!inuMl 










oxyticti (liMThtiul 


2.020 


0.790 


1.950 


10 


iti ni.il'i|i .iiiis.lilfr 










Nllt.,(.! 

ID fMi t-, pt'i millH>n 


0.b83 


0.014 


0.0/3 


26 


Total ()hi)-iphui(! 

Ill fliH ts tTillllon 


0.110 


0.039 


0.081 


2() 
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BOiS BRULE RIVER BASIN 

I ho Bois Hnilo Uivor hoyins IVoin laryc sprinjjs aiul tho river 
receives water \\\^\\\ several irilnilarics. On the caslcrn bank in a. 
iii»\\nsiroani ilinvlion. the irilnitaries arc: Jcrsclb CVeek. Rocky 
Kiu). a!ul l ^a^k C Vcck. On \\w western side i^fthc river, as ihey are 
eiKonntercit in a ilivAnsireani ilirectit)n: ■Vilsiui Creek. Ani^cl Creek. 
\elMuanu>n C reek. Casey Creek, and Pereivcl Creek. 'Mk Little Hois 
I?i ii!e is ^omeiinies lisied as a tributary lu the Brule, but rather ii 
shvuild W et>nsidered a branched How v»rtlic mainsiream. It is found 
several jnites stnith of Brule. Wisconsin. This entire riser basin 
drains appro\i!nate!\ !^H) square miles and is the hirqest basin 
s!udie\l \\^ Donclas Ci>iinty b> the Center lor Lake Superior 
LnvironhK nia! Sludies. The political subdivisions that are drained 



IVla>finujm 
valuta 



Minimum Average 
vaiuo valuv^ 



pH 

. in pH iifitts 



60.700 



8.150 



3.900 



7.300 



12.000 



7.670 



Number of 

samples 

taken 



24 



27 



TtMiii.n'tatuitj 
.11 


23.000 


4.200 


12.900 


26 


Dissolved oxvgt'n 
in mitiigiams/litor 


12.100 


6.490 . 


9.160 


26 


Bioohomicdl 
oxyqen demand 
in milliyuims/litor 


2.800 


0.490 


1.210 


23 


Nitidto 

m oai ts p«r million 


0.252 


0.032 


0.107 


27 



Total phosphiite q^j? 0.027 0.070 26 

m parts ptir million 
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by the nvcr system are: Cloveiland. Brule. Maple. Poplar. Amnieon. 
HawtruMMie. Lake Nebaganion. HighlanU. Bennett, and Solon 
Spvuiys of Douglas County, and in Baytield County: Oulu and 
Hughe :.. Approximately IWX) people live in this area year around but 
a groat number of seasonal visitors are present in the summer. The 
population concentrations in the basin are: Brule, which has mostly 
ycar-aroiiiid Indues, and summer cabin recreational areas located 
around the shores of Lake Minnesuing and Lake Nebagamon and on 
both bunks of the Bois Brule. There appears to be heavy recreational 
prcssiu-e on the Bois Brule in the form of trout fishing, canoeing, 
tubing, swimming, and camping; and now that appropriate trails 
have been opened through the state forest, snowniobiling. There is 
ci>nsiderahle c(»ncern by many people that the heavy recreational 
pressui 0 may be detrimontal to the quality of the Bois Brule River. 
Water quality fi>r the Bois Brule River Basin is summarized below. 
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streamlined entoreenient proeediires and heavy penalties for 
violations, t-ssential to this system tor control of water pollution are 
those requirements: 

1. I- PA is establishing national performance standards for 
stuirces of water pollution ineluding factories, power pknts, 
sew aye treatment plants, aud animal feed lots. Maximum 
amounts of pollution that any one may discharge into a body 
i>f water are being established, and some pollutants will not be 
allowed to be dumped into our waters at all. 

2. I'he law requires industries to use the •'best practicable*' 
technology to control water pollution by July K 1977 and the 
"best available" technology by July 1, 1983. The term ••best 
practicable" means that factors such as age of equipment, 
facilities involved, prwess employed* process changes* control 
techniques and environmental impact apart from water 
quality are taken into consideration. ••Best available*' techno- 
logy is the highest degree of technology proved to be desirable 
for plant scale operation. 

X I he law requires publicly-owned waste treatment plants to 
provide a minimum of '•secondary treatment'* by July 1. 1983. 
"Secondary treatment" is a method of purifying waste water 
using biological processes. It is possible for up to 90 percent 
of the organic matter in sewage to be removed by making use 
of the contained bacteria. 
4, l-or various kinds of industrial plants, the EPA will issue 
separate national performance standards that will set 
pollutant limits based on the best available demonstrated 
control technology, including, when possible, no discharges of 
pollutants at all! 
I he MM)^:S permit is the mechanism for insuring that pollution 
limits arc met, that necessary technology is applied* and that all 
requirements of the 1972 law for controlling discharges and 
complying with water quality standards are met on schedule. Under 
the 1972 law. it is illegal to discharge any pollutant into the nation^s 
waters without an NPDES permit. 
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This diK's not mean that a permit is a license to pollute. Rather, 
the permit regulates what may be discharged and how much. It sets 
specific limits on what each source may discharge. It commits the 
discharger to comply with all applicable provisions of the 1972 law. 
It the discharger cannot comply immediately, the permit sets firni 
target dates. The permit commits the discharger to reduce or 
eliminate his discharges in an orderly fashion, in specified steps at 
specified times. The commitments are legaMy enforceable. If a 
permit contains a compliance schedule, each step can be enforced 
without waiting for final compluince, and clear limits are pui on 
discharges while the discharger is moving toward compliance. 

The permit system aljio requires dischargers to monitor their 
wastes and to report the amount and kind of its components. 

There are two guarantees that an NPDES permit will not become 
a license to pollute.^First of all, if a discharger violatv*s the conditions 
of a permit or makes illegal discharges without a permit, he could be 
fined up to SIO.IXX) per day. If a discharger can be shown to have 
violated the law by willfulness or negligence, he can be fined up to 
$2S.IK)0 per day atui be given one year in prison for the first offense, 
and up to $5(),()(X) per day and two years in prison for subsequent 
offenses. The EPA can require dischargers to comply with per- 
mit conditions bv issuing administrative orders, which are 
enforceable in Federal court, or by seeking court action itself. The 
second guarantee that an NPDES permit will not be a license to 
pollute is that the entire permit process has to be carried out with 
public knowledge. Under the 1972 law, pctmit applications and 
proposed permits are available to the public so t*iat the public has 
an opportunity to attend an open hearing before the permit has been 
issued or denied. The per, ait with all conditions and requirements is 
also a public document and the monitoring information that permit 
holders must report is also public information. So the NPDES 
permit system enables any affected citi/en to find out what a polluter 
is discharging into the water, what the polluter must do, when to 
control the discharge, and whether thepollut**r is meeting the legal 
requirements imposed by the permit. 

Recappioij. the intent of the 1972 law is that by July, 198*}, 
wherever possible, all surface water will be water that is clean 
enough for swimming and other recreational use. and clean enough 
to protect fish, shellfish, and wildlife. After 1985, no more 
discharges of pollutants into the nations waters will be permitted. 
1 he NPDES permit program is the instrument of progress toward 
these goals. 



STATE WATER QUALITY STANDARDS 

The State of Wisconsin has designed water quality standards for 
all Wisconsin's surface waters and these standards can be tound in 
chapters NR 102. 103, 104 and 105 of the Wisconsin Administrative 
Code. I his portion of the Wisconsin Administrative Code can be 



ubtaiiKHl at many Dcpartmont o( Natural Resources (DNR) otficus. 

The water quality standards sot diwn in the Adniinistative Gxle 
are there because water vjuality has to be ituiintained to tuake water 
suitable for varied uses. l*he ultimate jjoal tor water cjualiry iu the 
slate is to pnwide luultiuse water for all people and wildlife; water 
that is aesthetically pleasing, can be used for ayriculture, industrial 
use. we can drink, we can use for power, and not the least of all, we 
can use for recreation. In >hort. water quality standards are provided 
for us in order to protect all the people in the stale from misuse of 
one of our most important natural resources. 

Water quality standards are not static. They change with 
changinti needs and ehanginii techiroloyy. In fact, the water quality 
standards for Wisconsin's surface waters, cluipter NR H)2 and NR 
of the Administrative Code, has been significantly changed as 
late as OcitUvr 1473. 

In order for us ti> better understand the meaning of the water 
quality set forth in the Administative Code, we are going to look at 
vvhat those standards might mean to a typical section of a clean 
river. Let us consider a section twenty feet long, ten feet wide, with 
an average depth of about tlve feel so that the volume of the section 
of the river we are l(u>king at will be 1000 cubic feet. 
1. Speaking generally, all waters should meet the following condi- 
tions at all times no matter what the rate of (low of the water is. 
and no matter who is using the water; that is. whether the water 
is being used for some industrial or commerical use. house- 
hold use. farm use or recreational use. 

a. I here should be no objectional deposits on the shore or In 
ilie bed of any body of water. 

b. No objectional material, such as oil or other debris, should 
be floating or submerged in any borly of water. 

c The right of the public may not be infringed upon by 
materials that produce any unsightliness or etTeet the 
aesthetic quality of the water adversely, such as producing 
an objectional color or taste. 

d. l oxic substances in concentrations harmful to human life or 
plant and animal life will not be permitted in the waters of 
the stale. 




2. Standards for fish and aquatic lite: Waters that are classified for 
fish and aquatic life must meet the following standards: 

a. Oissolved oxygen: Except for waters classified as trout 
streams, dissolved oxygen content in surface waters is not 
permitted to be less than .0007 ounces per gallon (5 milli- 
grams per liter) at any time. That means in our twenty-foot 

- section of river we would have just about a third of a pound 
of oxygen dissolved as a minimum at any time. If you had a 
third of a pound of oxygen setting on your back porch, it 
would easily fit into a twenty five gallon drum. 

b. Temperature: 

lU Any temperature change that has bad effects on water 
life is not permitted. 

(2) Natural temperature changes of water should not be 
tampered with. 

(3) If warm water is being mixed with the water in a stream 
or lake, the maximum rise in temperature at the edge of 
the mixing area should not be more than 5°F for streams 
and for lakes. The temperature of a lake or stream 
should not be raised above 89*^F. 

c. pH: The pH should range from 6 to 9 and no change greater 
than 0.5 units from estimated seasonal averages should 

O 
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iKxww l,css than a thiinblc'lull of sulfuric avul could chanyc 
the pil ofuur scciiun ulMrcaM! tVom ? to 5. \ \\v condition of 
oin- uatcr can be fraj^ilc and easily chan)jcablo at times. 

d. No subsuuice that alone or in combinatiiUi with oiher 
roaierials thai may be toxic to tlsh» or other water life, should 
be addeii \o surface waters. 

e. Trout waiuN. Standards on trout waters are hiyher than 
other waters. 

U) If t^Mural trout rcpnuUicnon is to be protected, there 
can be uusiunincani ariitlcial increase in temperature of 
tlu)se waters. 

nissolved oxyjien in irout streams should not be less tliat. 
().tHK)M)i)unces per j»allon (b milligrams per liter) at any 
time. During spawnin,u the dissolved oxygen shouldn^t be 
lowered to less than .(H)(W ounces per {»allon (7 
milliiirams per liter). Six milligrams per liter is the same 
as 0..^'' i>ounds of oxyijei^ in our seclii>n of river at any 
Tune. During spawnin^i;, no less than 0.44 pounds ot dis- 
>ol\e(i oxyucn should be found in our section of river. 
i}) I lie ilissoUcvl oxygei; in any Great Lake tributary used 
by stocked salmonids f(»r spawninji runs shouldiri be 
lnv\ercd below the natural amount while thi>se tisii are in . 
the tribiMaries. 

.V Standards iov reereational use: Proteciimt from tecal contamin- 
aiion is ihe chief deienniner of the suitability of surfa'V waters 
fur reerealiiuud pur[)oses. In addition, some bacterial guide- 
lines have beei\ established. 

a. The tecal coliform count should not be more than 200 per 
100 milliliters on the averajic. and never should be more than 
400 per 100 milliliters in more than 10 percent of all satuples 
taken durin;^ any momli. I hat means the average number of 
fecal coliform bacteria in our section of the river should 
never be im^re than } million. 
4. Standards ti>r public water supply: Public water supply waters 

should meet the standard for fish and aquatic life and reerea- 
. tii>nai use. But they slunild also meet additional standards 

ttliere ihe water is withdrawn for treatment and distribution as 

drinkable water. 

a. Dissolved solids: [dissolved solids should not exceed .07 
ounces per i»alU>n (500 niillijirams per liter) as a monthly 
average and the> shouldn't exceed .1 ounce per gallon (750 
milligrams per liter) at any time. That means that in our 
scetu>n i>f river the dissolved solids shouldn*t be more than 

I jHuiiuls as an average and never more than 47 pounds as a 
maximum at any time. 

b. Mie intake water supply must be such that with appropriate 
treatment and adequate safegiuuds it will meet the 1%2 
Public Health Service Drinking Water Standards. 

c. C onceiurations of other comituents must not be hazardous to 
liealth. 
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GUIDELINES FOR APPLICATIONS OF 
STATE WATER QUALITY STANDARDS 

1. Fish, waicrlife, and recreational use standards are expected to 
be met by all waters thr(nl^lum^ the state of Wisconsin by Janu- 
ary I. I*)8.V The suitace water standards use classitieatiims are 
to be reached by July 1. The Slate recosni/es that there 
will be sonK snuill number of situations which will im be con- 
trollable by tcclun^lt^gy by 1^)83, Some variances from the 1983 
water quality standards may be provided for those technical 
reasons. 

2. Anti-det?radaiion: No degradation of water in the state will be 
permitted unless two conditions arc met. The first condition is 
that the degrailation gws along with necessary economic or 
social development and that the degradation will mn itijure the 
waters for any of the uses that are assigned lo those waters, 

3. Stream Flow: Water quality standards ijrdinarily apply during 
fluctuations of stream flow except, possibly, during periods 
when tlows are less than the average minhnum 7**day flow 
twiiich occurs on the average once in ten years). 

4. Mixing ^ones: Where wastes mix with surface waters, water 
quality standards must be met outside the area of mixing. The 
size of this area of mixing is based on the type of waste, the 
amount of waste, temperature, current flow, type of outflow, 
shape of channel, and restrictions W fish movement. Mixing 
zones should meet the folli)wing standards; 

a. They should be limited to as small an area as possible. 

b. Ir should be possible for fish ar:d other water life to avoid 
mixing zones. 

c. Mixing zones shouldn't take up more than 50 percent of a 
river's width or 25 percent of the cross-sectional area of the 
river. 

(1 f'or waste lUhor than heal, one out of every two tVsh should 
be .iblc to live in the mixing zone for % hcnirs. 

c Mixing /ones sUould not exceed 10 percent of a lake's total 
surface area. 

t. .Mixing /(Mies should tu)t interfeiv with spawning or nursery 
areas, niigratorv routes, or mouths of tributary streams/ 

g. Mixin^ /ivnes shouM not overlap but if they do. measures 
should be taken to prevent wastes from more than one 
ni.ving zone to interact, unless the interaction causes no 
dainage. 

5. Resource management exemptions: Applications of chemicals 
for water management resource purposes in accordance with 
law is not subject to requirements of water quality standards 
except in the case of water used for public water supply/ A 
variety of methiuls of enforcement of the standards will be used: 
financial assistance, industrial incentives, increased surveillance. 
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onlcrs. aiul pcrinUs will be tiseil to achieve and maintain the 
ualer qualitv staiulanl. Reasiniable llnte schedules to comply 
\\\\\\ orders and permits will depend o\\ circumstances. All 
nuitiieipal scwaiie treatment plants shall proviilea minim im of 
scciMulary treatment and waste disinfection, Omimmniics with 
a piipuhitii>n of >5(X) and over slundd have an 85 percent reduc- 
tion i)t ph4>sphorus on an annual basis* atui there should also be 
renunal i>l iiulustrial waste containing more than ,(XX)3 ounces 
per ualK>ii {2 milligrams per liter) of total phosplunuts and 
havinc an annual phosphorus discharge greater than 875() 
pouiuis. An> waste water discharger may he required U> remove 
excess anunims of phospluirus where such discharges are 
causing o\:v fertili/uiion of surface waters. 



Whera to get help 

on water quality problems 

U if»eon!iiii Department of Natural KcMiurciNs 

Box 450 Box 3lW 

Madison. Wisconsin S^roi Spoi>ner, Wisconsin 54801 

U()8.20(>-2121 7l5-taS-2U)l 

The Center for Lake Superior Environmental Studies ICLSES] 

I'nivcrsity i>f VVisci>nsin-Supcrior 
Superior^ Wisci>nsin 54880 

"I5-»2.8101 Hxtensiim .^03 and 315 

(In h>"3 a 210 page repi>rt on northwestern Wisc4>nsin river water 
i|uarn\ tilled. "Wisconsin's Lake Superior Basin Water Quality 
Siudv" was published by the University of Wisconsin-Superior and 
Norihlauii t ollcge. If your interest group has not yet received a free 
ci>py please \srite for one at the above address), 

Northland College 

Ashland. WiskOiisiij 54j<()h 
"*l>-r>H2 4531 

IH BLIC INTEREST GROUPS THAT CAN HELP 



Business and Professional People 
for the Public Interest 

\W N. Dearborn. Suite HX)! 
Chicago. lllinv>is hO()02 
3l2-Ml-55'^0 

Natural Resources Defense Couneii 

no N. Street. N. W. 
Washinuton. D. C. 2(X)3t> 
- 202-484-b3h8 



Environmental 
Defense Fund 

h)IO N. Street. N. W. 
Washington. D. C. 20036 
202-833-1484 
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Tliis coutUN report i>ti water quality represents the result^ v^t'two 
vears i>f -nvilNsis iniuUicteil bv the CeMt*M- for Lake Superior Hnvir- 
oiiinetual Studies tt'LSHS). I'niversity of Wisconsin-Superior and 
the Sigurtl Olson Institute o\' linvironniental Studies. Northland 
Colkjic. Atliland. witli t'lnaneial assistance from Title I. Higher 
hdui-ution Act of l^)<»5. 
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